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SUBJECT: T r i p  Repor t  - Symposium on Phys io logy  DATE: June  1 7 ,  1968 
and Pathology of S l e e p ,  Los Angeles ,  
C a l i f o r n i a ,  May 22-23, 1968.  
Case 7 1 0 .  

MEMORANDUM FOR FILE 

A symposium on t h e  Phys io logy  and P a t h o l  
under  t h e  a u s p i c e s  o f  t h e  Department of P s y c h i a t r y  
B r a i n  Research  I n s t i t u t e  of  t h e  UCLA Schoo l  o f  Medic ine ,  was 
h e l d  a t  t h e  Century P l a z a  H o t e l  i n  Los Angeles on May 22-23, 
1968.  
appended t o  t h i s  memorandum. 

A program o f  t h e  symposium and l i s t  of  p a r t i c i p a n t s  i s  

- The ma te r i a l  p r e s e n t e d  c o n s i s t e d  l a rge ly  of  summary 
Ceviews of  r e s e a r c h  famil iar  t o  t h o s e  working i n  t h e  area.  
powever, some s t i m u l a t i n g  new f i n d i n g s  were a l s o  p r e s e n t e d ,  
p r i m a r i l y  by F e i n b e r g ,  Clemente and Dement. The o v e r a l l  i m -  
p r e s s i o n  g a i n e d  by t h e  a u t h o r s  was t h a t ,  w h i l e  s l e e p  r e s e a r c h  
i s  one of t h e  " h o t t e s t "  a r e a s  i n  contemporary psychology and 
phys io logy ,  and much v a l u a b l e  and non-obvious data have been  
Fccumulated,  much m y s t e r y  about  t h e  sleep p r o c e s s  and i t s  
f u n c t i o n  r ema ins .  F u t u r e  r e s e a r c h  must connec t  s l e e p  p a t t e r n s  
k i t h  e v e n t s  and p r o c e s s e s  i n  t h e  waking s t a t e .  Although much 
o f  t h e  work done has been i n t e r d i s c i p l i n a r y ,  c o n s i d e r a b l e  i n -  
s u l a r i t y  from o t h e r  b e h a v i o r a l  and n e u r o p h y s i o l o g i c a l  r e s e a r c h  
pnd theo ry  has e x i s t e d .  

n d e r s t a n d  s l eep  w i t h o u t  f u r t h e r  comprehension of t h e  waking 
r a i n  becomes more and more d u b i o u s .  

The b l i t h e  a s sumpt ion  t h a t  one can  

Fe inbe rg  o rgan ized  a mass of data from h i s  l a b o r a t o r y  
a n d  t h e  s l e e p  l i t e r a t u r e  t o  p rove  h i s  c o n t e n t i o n  t h a t  t h e  
hanges i n  s l eep  p a t t e r n s  from e a r l y  ch i ldhood  t o  o l d  age are 

t h e  most d rama t i c  known changes i n  t h e  phys io logy  of  t h e  b r a i n .  
N j j  He a l s o  showed t h a t  t h e  e x t e n t  o f  i n c r e a s e d  in somnia  and de- 

c r e a s e d  stage 4 and REM* s l e e p  t h a t  accompany o l d  age  are good 
p r e d i c t o r s  of t h e  e x t e n t  o f  d e c r e a s e d  men ta l  per formance  t h a t  
i s  pa r t  of t h e  s e n i l i t y  syndrome. 

- 

Clemente connec ted  P a v l o v ' s  i n t e r n a l  i n h i b i t i o n  
t h e o r y  (which views s l e e p  o n s e t  as an a c t i v e  p r o c e s s )  w i t h  

* R a p i d  Eye  Movements accompany, and  are used  t o  p h y s i o l o g i c a l l y  
d e f i n e ,  what  i s  commonly c a l l e d  dreaming.  
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b r a i n s t e m  and f o r e b r a i n  t r a n s e c t i o n  s t u d i e s  which have produced 
permanent s l e e p  or wakefulness  i n  a n i m a l s .  H e  a l s o  showed t h a t  
s l e e p  o n s e t  produced by  f o r e b r a i n  e l e c t r i c a l  s t i m u l e t i o n  c o u l d  
b e  c o n d i t i o n e d  by Pavlovian  p r o c e d u r e s .  

Dement p r e s e n t e d  ev idence  t o  i n d i c a t e  t h a t  t h e  c r i t -  
i c a l  e v e n t s  o c c u r i n g  i n  REM s l e e p  a r e  p h a s i c  b r a i n  d i s c h a r g e s  
which ( i n  c a t s ,  a t  l e a s t )  t a k e  t h e  form of p o n t i n e - g e n i c u l a t e -  
o c c i p i t a l  s p i k e s  i n  t h e  EEG r e c o r d .  H e  showed tha t  P-G-0 s p i k e  
d e p r i v a t i o n  i n  c a t s  was much more e f f e c t i v e  t h a n  u s u a l  REM 
d e p r i v a t i o n  p rocedures  i n  producing  rebound e f f e c t s  and  behav- 
i o r a l  changes (hype rphag ia ,  h y p e r s e x u a l i t y ,  and h y p e r a g g r e s s i v e -  
n e s s ) .  

O f  more immediate i n t e r e s t  t o  N A S A  were s e v e r a l  
pape r s  s u p p o r t i n g  t h e  growing c a s e  t h a t  p h y s i o l o g i c a l  s l e e p  
p a t t e r > n s  r e f l e c t  o r g a n i c  a b n o r m a l i t i e s  and c a n  b e  used t o  p re -  
d i c t  b e h a v i o r a l  d i s t u r b a n c e s .  These p a p e r s  i n c l u d e  t h o s e  o f  
K a l e s ,  Snyder ,  Hartmann and Dement. Although much remains  t o  
b e  l e a r n e d ,  e s p e c i a l l y  about s t r e s s  e f f e c t s  on t h e  s l e e p  p a t -  
t e r n s  o f  normals  (as  opposed t o  men ta l  p a t i e n t s ) ,  t h e r e  i s  
eve ry  i n d i c a t i o n  t h a t  s l e e p  m o n i t o r i n g  can  b e  a u s e f u l  d i a g -  
n o s t i c  and p r o g n o s t i c  t o o l  on l o n g - d u r a t i o n  space  m i s s i o n s ,  w i t h  
t h e  added advantage  t h a t  s u c h  mon i to r ing  does  n o t  i n f r i n g e  on 
o p e r a t i o n a l  t i m e .  

The a u t h o r s  t a l k e d  i n f o r m a l l y  w i t h  s e v e r a l  of t h e  
p a r t i c i p a n t s  about  s l e e p  moni tor ing  and a b o u t  t h e  problems s u r -  
round ing  performance upon sudden awakening from s l e e p  as they  
might  impact  on s p a c e f l i g h t  m i s s i o n  p l a n n i n g .  

Proceedings  of  t h e  symposium w i l l  b e  p u b l i s h e d ,  and 
when t h e y  a r e ,  t h e  a u t h o r s  w i l l  r e c e i v e  c o p i e s  f o r  t h o s e  who 
m i g h t  w i s h  to p e r u s e  them. 
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R. K .  White I 

N .  Z i l l  

At tachment  
"Phys io logy  and Pathology of S l e e p  Symposium" program 
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May 22-23, 1968 Century Plaza  Hotel 

PHYSIOLOGY OF SLEEP 
blvTedueqrtay Morning 9 -12:30 (Chairman: A. Rec-ht.sc-\ ;f fen) 

9:oo We lc  ome 

9: 10 

0 : 3.j 

9 : 5 0  24 Hour Sleep Cycling 

10: 10 

10: 30 Coffee 

J. D. FRENCH 
Sleep and Dream Cycle 

R. J .  BERGER 
Basic Rest-Act ivi ty  Cycle in Relation t o  Sleep and Wakefulness 

N. IUEITMAN 

W. B. WEBB 
-4ge and Sleep P a t t e r n s  

I. FEINBEEG 

10:50 Physiologica 1 C h a r a c t e r i s t i c s  - -E  S leep  

11: 10 

11: 30 

11:55-12:30 DISCUSSION - Panel  

R. J. BERGER 

C. D. CLEMENTE 

M. JOUVET (Did  n o t  a t t e n d .  Summary p r e s e n t e d )  

C o r t i c a l  Synchronization and t h e  Onset of Sleep 

Neurophysiologic and Biochemica 1 Mechanisms of Sleep  

PATHOLOGY OF SLEEP 
Wednesday Afternoon 2-5:30 (Chairman: E .  D. 'Cr itzman) 

2:oo Sleep Disorders  of Chi ldren 

2: 15 Narcolepsy and Hypersomnia 

2:30 Physiological.  Sleep P a t t e r n s  i n  Organic Bra in  Disease 

2: 50 

3:05 Laboratory S tudies  of Insomnia 

3: 25 Coffee 

A. JACOBSON 

A. RECHTSCHAFFEN 

I. FEIMBERG 

A. KALES 

A. RECHTSCHAFE'ES 

Sleep A l t e r a t i o n s  Associated wi th  Medical I l lnesses  

P s y c h i a t r i c  Disorders  and Sleep 

3: 45 

4: 05 Mania, Depression and Sleep 

4: 20 

4: 40 -5 t 30 DISCUSSION - Panel  
5: 30-6: 30 COCKTAIL PARTY (Reception for a1.1 att-ending s y m p o s i u m  

Sleep Disturbance i n  Relat ion t o  Acute Psychosis  
F. SNYDER 

E.  HARTMANN 

W.C. DEMENT (Combined w i t h  h i s  5/23 p r e s e n t a t i o n )  
Sleep Disturbances i n  Schizophrenia 

hosted by Hoffmann La-Roche Ivc .) 



PATHOLOGY OF SLEEP (Cor I t )  

' ~ I , ~ ~ ~ W I ~ ~ ~  Moriiing 9 -12 (Chairman: C. D. Cleme te) 

S e l e c t i v e  and T o t a l  Sleep Deprivation 

9:oo Phys io log ica l  and Psychological  Changes Following T o t a l  S leep  
Deprivat ion 

P a r t i a l  ana Differential Sleep Stage Depr iva t ion  

R.i,yC;clfi;  Amines and Patteras of Sleep Stage A c t i v i t y  

L. C. JOHNSON 

W. F. WEBB 

E. D . W l  TZMdN 

@: Zd 

9:40 

? 0: ('(7 Coffee 

IO: 20 

10: 50 

11:20 -12:UO DISCUSSION - Panel 

The Functional Role of REM Sleep  

Plcep and REM as Biologica l  Enigmas 
W. C. DETIENT 

F. SNYDER 

DRUGS AND SLEFP 
Thursday Afternoon 2-5:00 (Chairman: I. Feinberg) 

2:oo 

2: 20 Stimulants ,  Drug Dependency and Sleep  

Neurophysiologic C l a s s i f i c a t i o n  of Psychoactive Drugs 
W. D. WINTERS 

I. OSWALD 

Treatment of Sleep Disturbances 

2: 50 

3: 10 Coffee 

Sedat ives  and Sleep-Dream A l t e r a t i o n s  
A. KALES 

3: 30 Antidepressants  and Sleep: C l i n i c a l  and Theore t i ca l  Impl i ca t ions  

3: 55 

4 :  20-5 : 00 DISCUSSION - Panel  

E.  HARTMANN 

H. J I C K  
C l i n i c a l  Evaluat ion of Hypnotics 
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1, OSWAL.D, M.D. 
Departmznt of Psychiatry 
Univers i ty  of Edinburgh 
Edinburgh, Scot land,  U.K. 
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Departr  ynt of P s y c h i a t r y  
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ELLIOTT D. WEITZPIAN, M.D. 
Department of Neurology 
Alber t  E i n s t e i n  College of Medicine 
Bronx, New York 

WALLACE D. WINTERS, El. D . 
Department of Pharmacology 
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D i s t r i b u t i o n  L i s t  

NASA H e a d q u a r t e r s  

W. 0 .  Armst rong  - MTX 
F .  B .  Benjamin - MM 
W .  W .  Boyes - iVTY 
H .  S .  B r o w n s t e i n  - MI4 
F .  E .  C u l b e r t s o n  - MLA 
S .  Deu t sch  - RBM 
F .  P .  Dixon - MTY 

E .  W .  Ha l l  - MTG 
J .  W .  Humphreys - PIM 
W .  L .  J o n e s  - RB 
T .  A .  Keegan - M A - 2  
D .  R .  Lord - MTD 
E .  J .  McLaughlin - MM 
A .  D .  S c h n y e r  - MTV 
S .  P .  V inograd  - MM 
J .  W .  Wild - MTE 

L .  FOX - RBH 

A m e s  R e s e a r c h  C e n t e r  

D r .  L .  R o b e r t s  - MAD ( 2 )  

Manned S p a c e c r a f t  C e n t e r  

C .  A .  B e r r y  - DA 
M .  R .  DeLucchi - DB-4 

M .  I .  Radnofslcy - EC7 
W. E .  Hull - D A 3  

Bellcomm, I n c .  

F. G .  A l l e n  
G .  M .  Anderson  
A .  P .  Boysen ,  Jr .  
D .  A .  Chisholm 
D .  A .  DeGraaf 
J .  P .  Downs 
D .  R .  Hagner  
P .  L .  H a v e n s t e i n  
N .  W .  H i n n e r s  
B .  T. Howard 
D .  B .  James 
A .  N .  K o n t a r a t o s  
J .  Kran ton  
K .  E .  M a r t e r s t e c k  
R .  K .  McFarland 
J .  Z .  Menard 
G .  T .  Orrok 
T .  L .  Powers 
I .  M .  Ross 
F .  N .  Schmid t  
J .  W .  Timko 
J .  M .  T s c h i r g i  
R .  L .  Wagner 
J .  E .  Waldo 
All m e m b e r s ,  D i v i s i o n  1 0 1  
C e n t r a l  F i l e s  
Depar tment  1 0 2 3  
L i b r a r y  
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